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(54) ORGANIC ELECTROLUMINESCENT ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an organic 
electroluminescent element capable of enhancing luminous 
efficiency by stably improving electron injection performance into 
an organic light emitting layer. 

SOLUTION: In this organic electroluminescent element, the organic 
light emitting layer 3 and an electron transport layer 4 are provided 
between an anode 1 and a cathode 2, and the electron transport 
layer 4 is arranged on a side near the cathode 2. The cathode 2 is 
formed to be provided with a layer 2a made of metal which is 
provided in contact with the electron transport layer 4 and has an 
ion radius <1.5 &angst; and a layer 2b made of metal having a work 
function >3.7 eV. The electron transport layer 4 is formed by an 
organic corhpound having electron mobility of >10-5 cm2/Vs. 
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1 1 ^mfS-Lfc, 

[0038] AiC. 3^-^HS2l® 1 1 <0±iC, a - N P 

DK:^14W^^b^«JiL/-c;u:ru> <Td'n;^ttS!|: 

ib^SC 1 ) €: 1 M«% K-:/U/£:|l€i^®«: 1 0 0 A 

m^mMttSi r D P V B i J : {b^^2 ) ^ 

s Ammi^ (iuMmmim r b c z v b i j .• -fb^ 

3 ) * 1 2m*% F-T'U/cWfe^JB* 5 0 0 Am-C 

mmiy. stfe»3tiii»e*3te*^e.^c2>w«^3fc@3 

[0 03 9] 
[<bl 3 




(ft^SC 2 ) 




(^fc^SC 3 ) 



(7) 



[0 04 0] ^Xtc. 3 ® Jitc. ^^yf^a^ 

> <^^^ut^m^mn ■. m^^n^ lo - * c 

m* /V s ) i:^VXmm 1 0 0 A©— 
Mimm4'S:mfSiVfc. -g-U -estate. ii^^.ill®4©± 
{CNa (-f:*->¥Sl. 16A)*0. 5nm<DeJl-C 

^tfL-. 36cc-e©±«:Ai n±mmm4. 2ev)4 

1 0 A/ s oc^lfjiK-C 1 5 0 0 A©J1*{C|^L/-C. 

(0 04 1 ] C<Dft. cne>©S®?:^L/-C?gfiSL/fc 
mm 1 0 ^rSi^S - 7 6 -CUT© K ^ ^^H^O^^O 

ji^rtCcfcti-cSSl 0«:«±ffi=&'>-JUS'J-CBi!i»3^t> 

[0042] imM^2) /^vi'T/a-YXOf^tltc. 
s^ttSl 0" ^ cm* /V s) ^fflc^r— ^ItfiScom^ 

[0 04 3] (IISti043) NaOKOtc. Ca <-r:i-> 
^HSl. 1 4A) 4-fflC»t:m-5^fSjlS4©±tC0. 5n 
m<om9--vmMV, *©±tCA 1 ({±*MIBl4. 2e 



V ) 1 0 A/ s ©^,«jSKt? 1 5 0 0 A©J|t*K:153t 

JSM 1 i Piste 0-CW«ISWf63fe^^ 
[0 04 4] (llii«^4) NaOROKl. S m (-f:t> 



10 



2003-347064 
12 

m®IS»-C^U. -5^®±(CA 1 (tt*MSc4. 2e 
V ) * 1 0 A/ s (OWM^lMX 1 5 0 0 AOIl^CCgg^ 
ur. -B^©fSS2*J^fiE-r*J:^«:Lfcfife«. m 
mm 1 <i:|g«IK:ot:w«SfSlffeife^^F■*^9/c. 

[00451 (||JSfi^5) Wta#65t)13©±«:. ^^•V^' 

- ♦ cm" /V s) 5 0 A©»*-C»llf 1/ . S^OCC 
©±K:h 'jx <8-t Fa+i'*^i»:^^ h> t;I/5^ 

•5 («3i;^ttPIC<b^l£0TS!{ : T g > 8 0 -C) 

* 5 0 A<Dm^xMm ux . iLm^<o^'f-^vtm 4 * 

[0 04 6] (J:b$5F« 1 ) >'<Vi':7'D-^>©f^*)iC. h 



20 



30 



(^^^^ttlSlCl^k^W^SJ? : m^^&m. 1 0 - • cm 
* /Vs) B«fiK®«^ii®4^0RS-r^ 

[0 04 7] OiMWZ) NaOf^Otc. Cs <-f*> 
4iSl. 6 5A) 4ffl<.»-cm^*a3t®4©±{c0. 5n 
m©iWfCa^L/. -eoitCA 1 <tt*M»4. 2e 
V ) 1 0 A/ s ©«?.«SS-C 1 5 0 0 A©/?^?^«:gSaf 
LX, -B«tfiR©Bt«2*J&fiRT*J;^CCL/fcffe«. ^ 

[0048] iiB©.*: OtC OTHtel^ 1 ~ 5 R^tiM0i 
t!i TKE I THLE Y2 3 e^f'Jl'J ) tC^glL-, 

»K^)9fSH- ( 5 y)\^^^m r L s - 1 1 0 J ) xmm 

Otc, ■€-©te»^:^ 1 tCT^T. 
[0 04 9] 

imi] 







^35^2 


il»^3 


IIS&01I4 




lt«^l 




m 




Na 


N& 


Ca 


Sm 


Na 


Na 


Cs 




1. 16 


1. 16 


1.14 


0.9 6 


1. 16 


1« 1 6 


1. 65 




A 1 


Al 


Al 


Al 


Al 


Al 


Al 




4. 2 


4. 2 


4. 2 


4. 2 


4. 2 


4. 2 


4. 2 






DO 


K V7i>t 




no 


O 


t Ho+i/ 


DO 


(ctt*/Va) 


1 




10-* 


10-^ 


10-* 


1 o-« 


1 0-* 




























>8 0 






6^ 




1 1 2 0 0 o| I 1 6 0 0 


I 0 0 0 0 


110 0 0 


1 3 00 o| 7 000 


8 5 00 



[0050] 

i5ieii^©ratc. 



50 



j^iS!L-Cl9:W6nifc-^:i->^ai . 5AiaT©^S 
J: 0 . f±*MI^*5 3 . 7 e V t^±©^ J; 0 



(8) 



13 

[005 1 ] *^©i»*«2 (C^2>«®mi?^^^^ 
^M&ifi 8 0 •Cfi^±<Z>W«fk^«J©® t . 

[0052] * /cfS*313 ©^B>B». f!S*« 1 X« 2 tC 
Rb. Mg. Ca. Ba, S>4t»»#d^^)SI*»6>Stt 

[0053} */ciil*«4 ©^BJ». iS^^ 1 7!>S 3 © 
(,»-rti3!P(C*s(,»-C. {±*M»3 . 7 e V«±©^gi*J. 
Al.Ag.Mg. In. Zn, Pb.Bi 

[0 054] *fciS*3B5<D^Wtt. i«*:S17!)M4© 
l»-rn3!r>K:*Jl»t:. S^^s^ttlS** l O - * c m* /V s 

h y r '/-jHb^3!pe>stf n5ii>«c < i i a® 



20 
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til) C 1 5&S-C# i fcCD-C* 

[0055] */ca*3S6 Bl*« 1 7!»S5 © 

JteSB©K/?3!>*. 0. 1 ~ 1 0 n m-C*^®-C. 

il^S 1 . 5 AWT©^Jii*^^^F-iiJj^*ia^"Ci£tJ(^«. 

[005 6] */tili^3S7©»?S». 86*^271)^6© 

i»-rn*«:tet»r . S^F^^^le[*^ l O - » cm* /V s 

0 X;feU:©#tS^k^©«^«I*J: 9 4>/h3l»©-C. 
®i«-?-MSI)li©ra©J^*-'l'+'-PSg*''J^S < t'-S 



CiJ&s-C***)©^?*-^. 

[0 05 7] *fciil*3S8©^l3tt. 8S*^27!>S7© 

{t^*^ hU;^ (8-t T^l' 
5::.^;Aiti*. fcfX (4-^g'Jl'- 8 -=^^^ 'Jt-'h) 
Til/ 5 ^"5 Alii*. *^-!fi?r^/-JWt^!BS. 
;UT 'J - b >SS^». '>a-;Hk^. 2. 2' . 2". 

- ( 1. 3. 5-'^>H2> i-yji/) h y:^- [1 -:7* 

i4> l«©4>©r*S©-C. %51&!^(C«n/tW«l«^ 

[ia 1 ] *:BBj<D||ffi©?^J8©— ffJ^jnTftmSglT* 
[02] *^^©Jlt6©JKffi©ffe©— W*^"i*<RI"SHt? 

[@3] n±.(onmiwo^mmt'mFi-^:mi<o~m 

[^f-^sttlB] 
1 

2 
3 
4 



[02] 



[03] 



1 

2 B« 

3 ^nKsxji 

4 ft'f HISS 



10 — 






(9) 



#132 00 3-347 064 



:^iEJI?P^Sr|f^?^3itl048»Ja teT«X 

F ^» - A ) 3K007 AB03 CCOO DB03 



